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Thompson, William H., M. S., May 1994 Forestry
Relating the National Wetlands Inventory to an Ecological Site Classification of W etlands in 
Northeast Montana (59 pp.)
Director: Paul L Hansen
Proper management of wetlands depends upon the ability of land managers to interpret wetland 
classifications within an appropriate regional context. This study examines how wetlands 
classified by the National Wetlands Inventory on the Fort Peck Indian Reservation in 
northeastern Montana relate to a regionally specific wetland classification system which is 
vegetatively based and operates at a finer scale.
Forty-eight wetland sites in the study area, distributed among five National Wetlands 
Inventory (NWI) wetland classes, were sampled to determine the feasibility of describing those 
NWI classes by their constituent habitat types and community types. The NWI classes in the 
study area were unevenly distributed. Sites classified on the drier end of the moisture gradient 
predominated.
It was determined that NWI classes characterized by herbaceous emergent vegetation and a 
seasonal flooding regime could support any of a broad range of habitat types and /o r community 
types. In contrast, the semipermanently flooded herbaceous emergent NWI class, and those 
classes characterized by trees or tall shrubs, were more clearly definable in terms of their 
constituent habitat types and community types.
u
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INTRODUCTION 
Recent History of Wetland Classification in the Western United States
The USDI Fish and Wildlife Service (FWS) conducted an inventory of wetlands within the 
United States in 1954 using a classification devised by Martin and others (1953). The results of 
this inventory, along with an illustrated description of its twenty wetland types, were published 
as FWS Circular 39 (Shaw and Fredine 1956). The central purpose of this inventory was to assess 
the extent of waterfowl habitat remaining at that time. This purpose created a bias toward 
certain types of wetland; but, perhaps the greatest weakness of the Martin classification was an 
inadequate definition of those wetland types. This led to inconsistencies of application across the 
country (Cowardin and others 1979).
Circular 39 (Shaw and Fredine 1956) loosely defined the term "wetlands" as "lowlands covered 
with shallow and sometimes temporary or intermittent waters". Twenty ecological types of 
wetland were described in Circular 39, emd used to classify and quantify the wetlands of the 
United States at that time. Their system grouped the wetland types into four categories. The 
wetlands of the Northern Great Plains (which include the study area of this project) were of the 
Inland Fresh Area category, consisting of eight of the twenty wetland types defined. These and 
their water depth criteria are listed in Table 1.
The type descriptions and water depth footnote are vague enough to leave the actual site 
determinations open to inconsistent interpretations (Cowardin and others 1979). Stewart and 
Kantrud (1971), after several years of working with the Circular 39 classification in the 
glaciated prairie region of the upper United States Midwest, wrote, ". . . .  for research and 
intensive management a dynamic classification system that more precisely reflects seasonal, 
regional, and local variations in the environment is needed."
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Table 1. Circular 39 category definitions. Wetland type definitions of the Inland Fresh Areas 
category used in Circular 39 (Shaw and Fredine 1956) which apply to the Northern Great Plains 
Region of the United States.
W etland Type W ater Depth^
Type 1 Seasonally flooded basins or flats Few inches in upland; few feet along rivers
Type 2 Inland fresh meadows Few inches after heavy rains
Type 3 Inland shallow fresh marshes Up to 6 inches
Type 4 Inland deep fresh marshes Up to 3 feet
Type 5 Inland open fresh water Up to 10 feet; marshy border may be present
Type 6 Shrub swamps Up to 6 inches
Type 7 Wooded swamps Up to 1 foot
Type 8 Bogs Shallow ponds may be present
^Water depth refers to average conditions during growing season except for Type 1. In Type 1 
bottomlands, flooding ordinarily occurs in late fall, winter, or spring. In Type 1 upland areas, 
depressions may be filled with water during heavy rain or melting snow, predominantly in early 
spring.
Several efforts were made in the early 1970's to create more detailed and useful wetland 
classifications specific to particular regions. Some of these were: Stewart and Kantrud (1971) for 
the glaciated prairie region of the United States and Canada; Golet and Larson (1974) in the 
glaciated northeastern United States; Jeglum and others (1974) in the province of Ontario, 
Canada; and Millar (1976) in the marshes and shallow, open water wetlands of the Canadian 
prairie provinces. However, since each of these efforts deals in detail with the particular 
features of a specific region, none of them was suitable for national application.
Gosselink and Turner (1978) developed a hydrodynamic energy gradient classification for 
wetlands based on their sources and velocities of water flow. These range from "raised-convex" 
systems which have no upstream inflow and are fed only by precipitation and capillary action 
(ombrotrophic bogs), through "lotie" systems which receive both precipitation and upstream 
inflow (fens), to "lentic" systems which are fed by stream-connected ground waters and seasonal 
overbank flows (riparian wetlands). Most of the wetlands within this study area fall in the lotic 
and lentic categories.
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While the hydrodynamic energy gradient classification of Gosselink and Turner incorporates 
wetland function into a classification system, it has been considered difficult to delimit in terms 
of identifiable features, such as vegetation associations (Mitsch and Gosselink 1993). Perhaps 
this difficulty is more pronounced in the eastern United States, where extensive wetlands may 
grade from one category to another across landscapes with more subtle vertical relief. Perhaps 
such an approach is feasible here in the arid and semi-arid western states having wetlands 
somewhat more delineable on a landscape of greater vertical and hydrologie relief.
With heightened understanding of wetland ecosystem processes and public concern about wetland 
losses, the Circular 39 wetland classification and inventory was deemed inadequate by the U. S. 
Department of the Interior. In consequence, the FWS was directed to start anew in 1974 to address 
this problem. The first step was to construct a new wetland classification with these four 
objectives:
1) To describe ecological units that have certain homogeneous natural attributes.
2) To arrange these units in a system that will aid decisions about resource management.
3) To furnish units for inventory and mapping.
4) To provide uniformity in concepts and terminology throughout the United States.
The result of the FWS effort was a new classification devised by Cowardin and others (1979) to be 
used in the new inventory. The Cowardin system was designed to descriptively classify a wide 
range of wetland types (e. g.: coastal estuaries, southern swamps, Michigan peat bogs, as well as 
prairie potholes and Montana creek bottoms, to name but a few) in a single taxonomy. It had to be 
comprehensive while remaining comprehensible. Therefore, the Cowardin team was forced to 
construct fairly broad categories for their system.
The structure of the Cowardin wetland classification is hierarchical, with the broadest level 
being the system. There are five systems representing wetlands and deepwater habitats that 
share the influence of similar hydrologie, geomorphic, chemical or biologic factors. Two of these
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five, the Estuarine and the Marine, plus one subsystem of the Riverine system, represent salt- 
water-influenced coastal situations, and are not discussed here. The Cowardin wetland systems 
represented on the Fort Peck Indian Reservation are listed in Table 2 with explanations of the 
hierarchical sub-levels within each.
Table 2. NWI classification hierarchy. Structure of the Cowardin (1979) classification of four 
levels: system, subsystem, class, and water regime, which constitute an N W I class.
S y s te m S u b s y s te m (C o d e) C la ss (C o d e ) W a te r  R eg im e (C o d e )
Riverine Lower Perennial (R2—•) Rode Bottom (R2RB-) Semiperm Hooded (R2RBF)
Unconsol. Bottom (R2UB-) Seasonally Flooded. (R2UBC)
Aquatic Bed (R2AB-) IntenmiLEKpceed (R2ABG)
Unconsol. Shore (R2US-) Seasonally Flooded. (R2USC)
Emergent Wetland (R2EM-) Tenrp. Flooded (R2EMA)
Upper Perennial (R3— ) Rode Bottom (R3RB-) Semiperm Hooded (R3RBF)
Unconsol Bottom (R3UB-) Intermit Exposed (R3UBG)
Aquatic Bed (R3AB-) Intermit Exposed (R2ABG)
Unconsc4. Store (R3US-) Semiperm Hooded (R2USF)
InlHiniUmt (R&-) Streambed (R4SB-) Seasonally Flooded. (R4SBC)
Lacustrine limnetic (L2—) Rock Bottom (L2RB-) Semiperm Hooded (L2RBF)
Unconsol Bottom (L2UB-) Semperm Hooded (R2UBF)
Aquatic Bed (L2AB-) Intermit Bqxsed (L2ABG)
Littoral (U - ) Rock Bottom (URB-) Seasonally Hooded. (L4RBC)
Unconsol Bottom (UUB-) Seasonally Hooded. (L4UBC)
Aquatic Bed (UAB-) Intermit Ejqxxsed (L4ABG
Unconsol Shore (UUS-) Seastmally Hocded. (L4USC)
Emergmt Welland (UEM-) Temp. Flooded (L4EMA)
Palustrine (no subsystems) (P—) Rock Bottom (PRB-) Seasonally Hooded. (PRBQ
Unconsol Bottom (PUB-) Intermit Bqxsed (PUBG)
Aquatic Bed (PAB-) Serrdpeim Hooded. (PABF)
Unconsol Shore (PUS-) Seasonally Hooded. (PUSq
Emergent Wetland (PEM-) Tenp. Hooded (PEMA)
Scrub-9irub Wetland (PSS) Tenp. Hooded (PSSA)
Forested Wetland (PPO-) bntermitL Hooded. (PFOJ)
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It should be noted that some important classes of wetland on the Fort Peck Indian Reservation 
(e.g.: the forested, scrub-shrub, and emergent) occur only in the palustrine system; and that this 
system has no subsystems. The broader levels of the Cowardin classification (system and 
subsystem) can often be determined by remote sensing (e.g., from aerial photography or 
topographic maps), while the finer levels require specific, detailed information, usually 
obtainable only by on-site inspection. The nine commonly occurring classes and associated 
subclasses are shown in Table 2 with their distribution among the various systems and subsystems 
occurring in the Northern Great Plains. Not all classes occur in all systems.
After classifying wetland sites to the level of class, they may further be described with 
"modifiers" which characterize sites by their water regime, water chemistry, soil, and other 
properties. Only water regime modifiers were provided with data for the study area. Because 
precise hydrologie site description requires seasonal and long-term knowledge of the duration and 
timing of inundation, and because such information is seldom available, the NWI describes the 
levels of water regime in only general terms (Table 3). Water regimes are divided into two main 
groups: tidal and nontidal. For the purposes of this study the tidal group can be ignored.
Nontidal water regimes are ranked into seven groups according to the length of time flooded, 
duration ranging from permanently flooded to intermittently flooded. Two other designations 
provide some discretional latitude: artificially flooded  and unknown.
The vegetation of a site is used to characterize it still further. Cowardin (1979) uses the 
dominance type as his most specific classification level. For sites where the subclass is based on 
vegetative lifeform, the dominance type is named for the dominant species, or combination of 
species, in the same layer as the species used to deterinine the subclass. For sites where the 
subclass is based on substrate material, the dominance type is named for the predominant plant or 
sedentary or sessile macroinvertebrate species without regard for lifeform.
Other modifiers used to further describe wetland sites by the NWI Cowardin system are based on 
degrees of salinity, pH, and soil organic content. Data describing these categories were also
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lacking for this study area. Still another set of special modifiers signify certain hum an 
influences: excavated, impounded, diked, partly drained, farmed and artificial wetlands. A few 
sites were denoted as excavated, drained, and fanned within the study area, but were not 
considered as separate NWI classes. Most determinations of categories below the level of subclass 
(which includes water regime, dominance type, and other modifiers) require on-site observations.
A schematic cross-section diagram of a site of the palustrine hydrologie system is shown in 
Figure 1 which illustrates the landscape relationship between the various classes and w ater 
regimes.
UPLAND PA L U Srm N C  UPLAND
#  t e m p o p a m l y  P L O o o e o  
b  SCAbONALLY f l o o d e d  
C SeMtPCPMAMCNTLy FLOODED
E in t e h m it t e h t l y  e x p o s e d  
« p e r m a n e n t l y  f l o o d e d
f SATURATED
WATEF 
AVERAOE WATEF 
LOW W A TW
Figure 1. A schematic cross section diagram of the palustrine hydrologie system of the NWI 
classification. (Cowardin 1979).
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Table 3. NWI nontidal water regimes. Definitions of water regimes which modify classes of 
wetland occurring within the Northern Great Plains region of the United States.
Water Regime Code Description
Permanently Flooded H Water covers the land surface throughout the year in 
all years. Vegetation is composed of obligate 
hydrophytes.
Intermittently Exposed G Surface water is present throughout the year except in 
years of extreme drought.
Semipermanently Flooded F Surface water persists throughout the growing season in 
most years. When surface water is absent, the water 
table is usually at or very near the land surface.
Seasonally Flooded C Surface water is present for extended periods especially 
early in the growing season, but is absent by the end of 
the season in most years. When surface water is absent, 
the water table is often near the land surface.
Saturated B The substrate is saturated to the surface for extended 
periods during the growing season, but surface water is 
seldom present.
Temporarily Flooded A Surface water is present for brief periods during the 
growing season, but the water table usually lies well 
below the soil surface for most of the season. Plants 
that grow both in uplands and wetlands are 
characteristic of the temporarily flooded regime.
Intermittently Flooded J The substrate is usually exposed, but surface water is 
present for variable periods without detectable 
seasonal periodicity. Weeks,months, or even years may 
intervene between periods of inundation.The dominant 
plant communities under this regime may change as soil 
moisture conditions change. Some sites with this water 
regime may lack hydric soils or may not support 
hydrophytic vegetation.
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The National Wetlands Inventory (NWI), based on the Cowardin classification, is published in 
various forms. Most commonly it is available as mylar overlays of USGS topographic quadrangle 
maps. (Those provided for the study area of this project were 1:24,000 scale.) Currently the NWI 
project across the country is nearing completion. The results have been published for high priority 
regions (coastal areas, the Southeastern United States, the Great Lakes region, the major river 
bottomlands of the nation, and the prairie pothole region of the upper midwest) which have the 
most wetland acreages and development pressures. However, the work is not yet complete for 
much of the arid western and intermountain states. During 1991 the NWI inventory results were 
published for western North Dakota and eastern Montana between meridians 104E and 105E. This 
included approximately the eastern one quarter of the Fort Peck Indian Reservation, the study 
area of the project. The data for the next degree of longitude to the west (lying between meridians 
105E and 106E) within Montana, which wiU include the remainder of the Fort Peck Indian 
Reservation, is expected to be published in 1994.
O ther Regional Riparian or Wetland Classification Efforts
Most recent efforts in the western United States to fashion detailed riparian-wetland 
classifications specific to the region or member states have been oriented toward a vegetative 
expression of a site's ecological character. This is usually in terms of the communities currently 
occupying the site (the community type), or of the communities for which the site has potential 
(the riparian association). Recent efforts to classify riparian-wetland sites using the current 
vegetation have been by Padgett and others (1989) in Utah and southeastern Idaho, and by 
Manning and Padgett (1992) in Nevada and eastern California. These efforts use the community  
type  as the basic classification unit, which is defined as an aggregation of all plant communities 
(stands) which are distinguished by floristic and structural similarities in both overstory and 
undergrowth layers (Padgett and others 1989). These authors acknowledge that a site 
classification system based on vegetative potential, rather than on current vegetation, would be 
preferable and more descriptive, but they cite serious difficulties in determining the potential of 
many (perhaps even the majority of) riparian sites in their regions. These difficulties are due to
8
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the masking effects of both human-induced disturbances and geomorphic dynamics, which keep 
the vegetative communities in early successional stages dominated by disturbance-induced and 
pioneer species. Such communities often indicate little about the potential of a site.
Researchers working in the more arid regions to the southwest of Montana (those in southeastern 
Idaho, Utah, Nevada, and eastern California) have decided that the riparian zones there are 
too disturbed for reliable determination of potential natural communities (PNC). The cause of 
such disturbances are unknown. Perhaps the non-riparian, non-wetland rangelands, being less 
productive, concentrate grazing pressure on the riparian zones; or perhaps the entire range within 
those regions has been historically impacted more severely by livestock grazing.
In central Oregon Kovalchik (1987) defined a system using riparian associations to describe the 
vegetative potential of fluvial surfaces (land surfaces associated with the riparian zone such as 
active and inactive floodplains, active channel shelves, streambanks, and overflow channels). 
Daubenmire (1968) defined a plant association as: "the community which. . . .gains essentially 
permanent occupancy of the habitat. . . perpetuates itself there indefinitely unless it is disturbed 
by outside forces". So tiiat, over time, a relatively stable group of plants, the association, comes 
into equilibrium with the physical, chemical, and biological environment on a given site. From 
Daubenmire's use of the term association there follows Kovalchik's definition of the riparian 
association as a vegetation type representing the ultimate successional stage reachable on a 
specific fluvial, or hydrologically influenced site.
In constructing the association groupings that describe the riparian zones of central Oregon, 
Kovalchik (1987, as cited from Hall 1973) required that the following four criteria be met by 
each association or community type:
1 ) The association (or community type) differs from other associations in opportunities 
and limitations to land management;
2) The association can be recognized on the ground in any stage of disturbance;
3) The association has limited variation in species composition;
4) The association has limited variability in productivity.
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Often it is quite difficult, if not impossible, to correctly assign a severely disturbed site to the 
proper association (Critérium #2 above). For this reason Manning and Padgett (1992) used current 
vegetation to classify sites in Nevada and Eastern California.
Hall (1987) stated that land classifications based on the plant association could serve as a 
framework for storage and retrieval of ecological information. Such a framework could be used to: 
1) characterize plant communities, 2) predict the reactions of a plant community to treatment, cind
3) help develop prescriptions to attain management goals. It could be used to link the goals of the 
various aspects of resource management. This would require the classification of plant 
communities within an area according to their ecological status. It would also include descriptions 
of the various communities and a key to their identification. The descriptions would include 
information on site productivity, on both ecological and management implications, and on the 
physical site descriptions and plant community compositions.
Hansen and others (1991) have followed Kovalchik (1987) in using a site's vegetative potential, 
categorized in terms of riparian associations, to classify riparian and wetland sites in Montana. 
Hansen reasons: "Because the riparian association is the end result of plant succession, it reflects 
the most meaningful integration of environmental factors affecting vegetation". To get around the 
difficulties in determining vegetative site potential (which are due to site disturbances and 
normal riparian hydrologie dynamics) cited by Padgett and others (1989) and Manning and 
Padgett (1992), Hansen's system does two things: 1) it uses current vegetative cover to describe 
sites in some cases, and 2) it provides a deductive framework for determining the potential of 
some severely disturbed sites. Hansen recognizes that some serai stage communities are 
ecologically and managerially important on the landscape and occupy sites for significantly long 
periods of time [e.g. the Populus deltoides/Comus stolonifera (Great Plains cottonw ood/red- 
osier dogwood) and the Salix exigua (sandbar willow) community types], which justifies thier 
inclusion in a managerially oriented classification.
10
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For sites so disturbed and dominated by exotic and pioneer herbaceous species that reliable 
determination of the riparian association is impossible, the Hansen system classifies the site as 
either a community type (which is described in the classification m anual as either disturbance- 
induced or serai), or (in those rare cases when the dichotomous key fails to render a preferred 
determination) as a dominance type (which simply names the site in terms of the species with at 
least 25% canopy cover on the site and the greatest cover in the tallest layer). Dominance type 
species commonly found on riparian-wetland sites in Montana are identified and described in the 
manual: Riparian Dominance Types of Montana (Hansen and others 1988).
Any vegetated site can be represented, or classified, by typical or dominating plant species (the 
dominance type). The NWI Cowardin system incorporates this concept as one level of wetland 
site description, but we now know that the amount of ecological information available from the 
dominance type is very limited. For example, a site described as a Populus deltoides (Great 
Plains cottonwood) dominance type could have any of a great range of ecological potentials, or be 
in any of a variety of functional conditions, depending upon specific site characteristics. These 
site conditions (e.g., a changing hydrologie status, physical disturbance, or successional trend), 
usually expressed by the understory species (or the lack thereof), are obscured by dominance type 
categorization.
The Problem
Modem land managers are held ever more accountable for the effects of their actions and 
decisions about land uses. In order to make the best choices in either an economic or an écologie 
sense, these people need better tools to obtain better and more complete information about the site 
of any proposed activity. Just as US Geological Survey topographic maps provide us with a 
variety of vital information for the planning of activities in unfamiliar terrain, the NWI 
wetland data (also presented in map format) provide us with basic information on the locations 
and the fundamental character of wetland types. But, the information contained on either a 
USGS topographic map or on an NWI wetlands map is constrained within the bounds of
11
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nationally generalized classification conventions. The many cases in which project planners need 
that broad, conventional overview of location and classification appear to justify the use of the 
NWI mapped information combined with some regional system for accessing in-depth, locally 
specific wetland information.
The National Wetlands Inventory provides a systematic, m apped delineation of classified 
wetlands across the nation, but the level of classification detail is limited by the constraints of 
standardization across the entire lower 48 United States. Classification criteria were considered 
only to the extent sufficient for categorization. This may suffice for some land use planning needs, 
but often regional ecological differences with great potential implication for land use policy are 
obscured. Therefore, adequate planning of uses for riparian or wetland sites now often requires 
more écologie detail than is available from the NWI data alone.
12
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THE STUDY AREA
The study area is a portion of the Fort Feck Indian (Assiniboine and Sioux) Reservation in 
northeastern Montana consisting of about one-fourth the reservation area, or 700 square miles. It is 
bounded on the south by the Missouri River beginning at a point approximately four miles west of 
Brockton, Montana and running east 18 miles to the mouth of Big Muddy Creek. The Big M uddy 
forms the eastern boundary some 40 miles to a point just north of Reserve, Montana, where it 
intersects the 48 degree, 38 minute parallel. This east-west line constitutes the northern boundary 
of the reservation and the study area. On the west side the study area is bounded by the 105th 
meridian which closes the boundary where it intersects the Missouri River again at the point 
some four miles west of Brockton. Figure 2 locates the study area within the state of Montana.
Within the Fort Feck Indian Reservation the ownership pattern forms a mosaic of tribal and non- 
tribal lands. The study area for this project consists of the tribal lands, which are those areas 
held in Tribal Trust and individual tribal member allotment. This amounts to approximately 
half of the land area of the Fort Feck Indian Reservation. Those lands owned by non-Indians were 
excluded from the study.
The Missouri River flows along the south side of its valley for the last hundred miles before 
leaving Montana; thus, the greater portion of its floodplain lies within the reservation. The 
floodplam forms a strip between one and four miles wide under the direct hydrologie influence of 
the river. It is characterized by a complex pattern of agriculture, pastureland, deciduous forests, 
and shrublands—all interspersed with old river meander loops and sloughs.
Figures 3 and 4 are segments from the actual NWI maps showing wetland delineations and 
classifications to illustrate the format in which the data was provided. Figure 3 is an area along 
the Missouri River just southwest of Brockton, Montana. Figure 4 is located in the drier, broken 
country in the northeast comer of Roosevelt County. Each of these areas shows one of the sites 
sampled for the study.
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STATE OF MONTANA
FORT PECK INDIAN RESERVATION
STUDY
AREA
STUDY AREA
LEGEND
(Note: Codes identified in Table 2)
PEMA — +  .
FEMC — *  /
PEMF — O /
PFOA/C — □  X
PSSA/C — A X
FIGURE 2. Location of the Study Area within the Fort Peck Indian Reservation 
and in the State of Montana. Included is the spatial distribution of 
sample sites within the study area.
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Figure 3. A segment of the NWI map quadrangle MORTARSTONE BLUFF showing an area of 
wetland delineations along the Missouri River. The area shown includes sample sites #2 and #3 
located in the NE quarter of section 13 of Township 27, Range 52.
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Figure 4. A segment of the NWI map quadrangle HOMESTEAD NW showing an area of wetland 
delineations along an intermittent drainage called Sauerkraut Coulee. The m ap segment shown 
includes site #38 of the study located in the northeast quarter of section 2, township 31, range 54.
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In the recent geologic past a glacier covered most of eastern Montana's Roosevelt and VaUey 
Counties. It extended south beyond the present course of the Missouri River. The ice sheet, 
estimated to have been over 1,000 feet (300 meters) thick, left a mantle of till as it retreated 
northward. Throughout most of the area the till averages 20 to 25 feet (6 to 8 meters) in thickness. 
Since the retreat of the glacier, erosion has removed this mantle in spots to expose the underlying 
sandstone and shale. All the rocks so exposed are sedimentary and range in age from Cretaceous to 
Recent (USDA Soil Conservation Service 1985).
Three major sedimentary formations underlie the study area, and at various sites recent erosion 
has exposed them. Thick sequences of late Cretaceous marine shales, siltstones, and sandstones 
make up the Hell Creek Formation. This formation outcrops on the intermediate benches lying 
north of the Missouri River Valley west of Brockton. To the east of Brockton are exposed portions 
of the Fort Union Formation lying in similar positions on the landscape as the HeU Creek. During 
early Tertiary time lignite-bearing clays, silts, and sandstones of non-marine origin were laid 
down as the Fort Union Formation. Capping the highlands on the northern reaches of the study 
area are relatively thin, highly stratified and sorted, sand and gravel alluvium known as 
FlaxvUle Gravels (USDA Soil Conservation Service 1985, Alt and Hyndman 1986).
Along all the lower elevation basins and drainageways are recent alluvial deposits of gravel, 
sand, silt, and clay derived from the major bedrock formations, and the glacial materials. Many 
soils in this area are characterized by fine textures and accumulations of sodium and other salts 
(USDA Soil Conservation Service 1985).
Much of the reservation area lies within what is called the "Missouri Plateau peneplane" 
(Howard 1958) at around 2,200 to 2,500 feet (680 to 770 meters) elevation. This erosional surface of 
near-end-stage degradation with relatively little internal relief almost certainly formed under 
semi-arid conditions. Major valleys are trenched several hundred feet below this general level.
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such as where the Missouri River at the confluence of the Poplar lies at just over 1,900 feet (585 
meters). Major remnants of the Flax ville Plateau rise several hundred additional feet, reaching 
nearly 3,000 feet (925 meters) elevation along the northwest reaches of the reservation.
Those eroded remnants of the Flaxville Plateau lying to the north and nearest the Missouri River 
form a high flat known as the Cartwright Bench (Howard 1958) which parallels the valley, at 
200 to 300 feet (62 to 92 meters) above the floodplain. This long bench marks the boundary 
between the mostly flat, well watered, and fine textured deep soils of the floodplain and the 
thin, skeletal soils of the glaciated broken benchlands to the north. These glacial soils are used 
primarily for dryland grain farming, livestock forage, and wildlife habitat. These glaciated 
benchlands, comprising more than 90 percent of the reservation area, are broken by an intricate 
dendritic pattern of progressively smaller drainages. These drainages range in size from the 
Poplar River, and a handful of other perennial and intermittent streams which flow generally 
southward toward the Missouri, to small, steep-sided draws having only ephemeral flows and 
often lacking defined channels. Many sites hidden in the broken terrain are watered by surface 
seeps and springs supporting hydrophytic vegetation. Most perennial and many intermittent 
streams support small populations of beaver, which have created semipermanent pools with 
their dams.
A broad linear swale several miles wide trending northeast from just east of Poplar to Big M uddy 
Creek on the eastern edge of the reservation contains a major system of large marshes and alkali 
lakes connected by a very sluggish flow. This system, known as Lake Creek, occupies what is 
thought to be a pre-glacial course of the Missouri River directed toward the northeast to 
Hudson's Bay before being diverted by glacial activity into its present valley. Though this major 
wetland system is relatively well watered, there is insufficient gradient or flow to cut a channel. 
The fine textured soils hold the dispersed moisture at or near the surface where high evaporation 
concentrates the already considerable salinity to levels intolerable to woody species. Only 
alkali-tolerant herbaceous species dominate stands along this drainage.
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The floodplains of many perennial streams flowing across the reservation to the Missouri River 
are more than a thousand feet (several hundred meters) wide. These broad valley floors were 
carved by greater flows during wetter periods of the past. Due to land use practices introduced by 
Europeans, the hydrologie influence of the streams today upon their floodplains has diminished. 
The cottonwood and willow communities are represented along most stream reaches by only 
scattered individual older trees and occasional dead stumps. The hydrophytic herbaceous species 
have given way to facultative upland and upland species (Reed 1988), such as Agropyron 
smithii (western wheatgrass) and Stipa spp. (needlegrasses). These herbaceous species do not 
attract and support the beaver who in turn would deun the water.
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OBJECTIVES
The study combines the National Wetlands Inventory (NWI) data for an area on the Fort Peck 
Indian Reservation with a regionally specific and more detailed wetland classification (Hansen 
and others 1991). This was done to characterize each NWI class by a set of constituent vegetative 
types from the Hansen system. My purpose was to formulate a reliable emd systematic process for 
locating and describing (from the office) individual wetland sites on the Fort Peck Reservation at 
a managerially useful level of detail. The objectives were:
1 ) To describe the following NWI wetland classes in terms of their component habitat types «md 
community types (Hansen and others 1991):
A) Palustrine, emergent wetland with temporarily flooded water regime (PEMA)
B ) Palus trine, emergent wetland with seasonally flooded water regime (PEMC)
C) Palus trine, emergent wetland with semi-permanently flooded water regime (PEMF)
D) Palustrine, forested wetland with both temporarily and seasonally flooded water 
regimes (PFOA/C)
E) Palustrine, scrub-shrub wetland with both temporarily and seasonally flooded water 
regimes (PSSA/C)
2) To identify a set of these habitat types and community types with which to characterize 
each NWI class.
(Note: H abitat type  is defined as the land area that supports, or has the potential to support, 
the same primary climax vegetation. Each habitat type represents a relatively narrow segment 
of environmental variation having a  certain potential for vegetative development. Com m unity  
type is defined as an aggregation of all plant communities distinguished by floristic and 
structural similarities in both overstory and undergrowth layers. It can be a unit of vegetation 
within a classification. However, as used in this study, a community type represents serai 
vegetation, and is never considered to be climztx (Hansen and others 1991).
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METHODS
The approach of the study was to examine field data on the vegetative potential(s) contained 
within riparian and wetland sites delineated on NWI maps and classified by the NWI according 
to the Cowardin system, and to seek relationships between five selected NWI wetland classes 
occurring within the Fort Peck Indian Reservation and those habitat types and managerially 
important community types which constitute them.
Office Methods
The National Wetlands Inventory (NWI) maps were obtained for the portion of the Fort Peck 
Reservation where they were available. (This portion consisted of approximately the eastern 
one fourth of the reservation and constituted the study area.) The maps provided by the NWI 
were mylar overlays of 7.5 minute quadrangles at a scale of 1:24,000 on which wetlands were 
delineated and classified to the level of water regime (Cowardin and others 1979).
All wetlands delineated on tribal land, trust or allotted, on the thirteen NWI quadrzmgles were 
listed by NWI classification. (Note: Hereafter, the term "NWI class" will be used to indicate 
the Cowardin (1979) levels together of system, subsystem, class, and water regime) (see 
Tables 2 and 3). A count of sites delineated within each NWI class was taken to establish the 
population size of each NWI class (see Table 4).
A total of 1,447 sites within the study area were counted among the various NWI classes. These 
were distributed unevenly among twelve different NWI classes (see Table 4). All NWI classes 
represented were sampled for the work contracted with the Fort Peck Tribes, but only five classes 
were selected for analysis in this study. The scheme adopted was to sample 3 percent of the 
delineated sites of the two most dominant classes (PEMA and PEMC), and 10 percent of the sites 
of all other classes. A minimum sample size of either three sites or the entire accessible 
population of any NWI class with less than three accessible sites was established.
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Table 4. H ie distribution of NWI delineated and classified riparian and wetland areas among 
the various NWI classes on each quad map.
Number Of Sites In Each NWI Class (Note: Class Codes identified in Table 2)
Quad Map PEMA PEMC PEMF PABF PFOA PPOC PSSA PSSC L2ABH R2USC R2SBC R4SBF
Alkali Coulee 12 25 1 4 1 0 0 0 0 0 0 1
Beam School 31 82 0 2 0 0 0 0 0 0 0 0
Brockton 79 131 8 11 1 1 1 0 0 6 0 0
Calais 25 66 1 20 1 1 5 1 0 4 0 0
Coyote Coulee 92 101 7 4 0 0 0 2 0 0 0 0
Flagstaff Hill 12 51 0 1 0 0 0 0 0 0 2 0
Fort Kipp 81 58 1 6 0 0 0 0 0 3 0 2
Homestead 18 30 4 0 0 0 0 0 0 0 0 2
Homestead NW 12 25 0 1 0 0 0 0 0 0 0 0
Mortarstone Bluff 11 22 0 0 2 1 29 1 0 11 0 0
Rocky Point 51 127 39 1 0 0 0 8 1 0 0 2
Smdce Creek NE 13 49 0 8 0 0 0 0 0 0 0 0
Thomwood Ranch 10 2i 0 1 Q Q Û Q Q Q Ü Q
T O T A L S 447 791 61 59 5 3 35 12 1 24 2 7
This scheme does not sample the population proportionally among the various NWI classes 
because the PEMA and PEMC classes dominate by a factor of ten above the others. Ten percent of 
the PEMC class alone would have been all I could have sampled during the entire season, while 
some of the other classes were so rare that I sampled every site I could find.
Within each NWI class the selection of particular sample sites was done by distributing the 
selections among the quad maps in proportion to their share of the total for the class. Within 
each quadrangle the sites of a particular class were chosen randomly under the constraint of 
accessibility. This means that the site had to be within two miles of a public road. Selection 
further required that every quadrangle containing at least one accessible site delineated as an 
NWI class had to be sampled at least once for that class. This was an attempt to disperse the 
sample as much as possible across the study area.
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The choice of the five NWI classes (PEMA, PEMC, PEMF, PFOA/C, and PSSA/C) for the focus of 
this study was based on the size of the areas represented and on the managerial importance of the 
landform (productivity, susceptibility to human disturbance, etc.). Some of the other classes were 
more represented in terms of the number of sites but were limited to riverine or aquatic bed 
classes which lack persistent emergent vegetation (by definition, Cowardin 1979). These classes 
also lack much potential for human development or much doubt about their wetland status. The 
grouping into combinations of water regime within the two woody lifeforms, which were judged 
important in terms of production and animal uses, was the result of a relative unavailability of 
accessible sites of these classes.
After the field data collection, unknown plants collected during field sampling were identified in 
the herbarium. Field data was entered into a computerized database and checked for error before 
compilation and analysis.
The relative area covered by each habitat type or community type within a given class was 
considered instead of the number of acres. The vegetative community composition within each 
NWI class was assumed to be independent of site size; and therefore, each site was considered an 
equally important representative of its class. This allowed each delineated wetland to be 
considered as a unit composed of its own set of constituent habitat types and /o r community types, 
which could be expressed proportionally as a percentage of the site. From the set of all sampled 
sites of one NWI class, the average percent coverage can be calculated for all the types occurring 
within the class. The average, or typical, site  of a given class is the aggregate of all the 
proportional shares of coverage by each type recorded in the sample set of that class. The sum of 
all the proportional coverages must equal 100 percent. This is a way of considering the relative 
dominance of the various types within a given class.
Coverages of the vegetative types found on a sampled site were expressed as cover class codes, 
midpoints of discrete ranges embracing the percentage of the site covered by each type (USDA
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Forest Service ECODATA 1989). The cover class codes used, with their percentage ranges and 
midpoints are:
Code % Range Midpoint Code % Range M idpoint
T 0.1 < 1% 0.5% 5 45 < 55% 50%
P 1 < 5% 3% 6 55 < 65% 60%
1 5 < 15% 10% 7 65 < 75% 70%
2 15 < 25% 20% 8 75 < 85% 80%
3 25 < 35% 30% 9 85 < 95% 90%
4 35 < 45% 40% F 90 -100% 97.5%
Field Methods
During the period from July 20 to August 17,1992, forty-eight sites were sampled according to 
standard Montana Riparian and Wetland Association (MRWA) site inventory procedures. At 
each of the forty-eight sites (Appendix 1) the MRWA inventory form was completed. Data 
collected included current vegetative cover, degree and kind of site disturbance, degree of 
vegetation utilization by animals, surface water extent, amount of bare ground. The vegetative 
potential(s) and current vegetative community(ies) (habitat types an d /o r community types) 
(Hansen and others 1991) occupying the NWI delineated wetland was also recorded.
Vegetation data were tabulated by species canopy cover (Daubenmire 1959), and grouped 
according to life form (trees, shrubs, graminoids, and forbs). Vegetative potential was determined 
within each community using the "Key to riparian and wetland sites of the Northern Great 
Plains of Montana" found in Classification And Management O f Riparian And Wetland Sites In 
Montana-DraSt Version 1 (Hansen and others 1991).
24
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
RESULTS AND ANALYSIS
Even in northeastern Montana where large elevation differences are not a factor in the 
complexity of the vegetation community, a diverse array of vegetative site types is likely to be 
found at a given site of any NWI class. Stewart and Kantrud (1971) described a pattern of 
vegetational phases which alternate with water level fluctuations on the site, as in response to 
drought cycles. Both the NWI data and my field observations reflect only a snapshot of a current 
phase along a fluctuating pattern. These different vegetational expressions of phase may reflect 
cyclic shifts along moisture gradients, or shifts in the moisture related gradients of soil-water 
chemistry.
Within the sampled set representing each NWI class, the typical site was composed, in varying 
proportions, of three of the various habitat types and /o r community types from the twenty-five 
different ones recorded at least once during the study. Each NWI class was represented in the 
aggregate by sets ranging from 6 to 18 different habitat types and community types in varying 
amounts of coverage (Table 5). In an attempt to identify the most important constituents of each 
class, a list of those types and their proportional representations are shown in Table 5. Seven 
different types were so rare as to occur on only a single site within the entire study area. 
Symphoricarpos occidentalis (western snowberry) community type, the most commonly recorded, 
occurred on more than half of all sites sampled.
Only sites classified within various classes of the palustrine system of the NWI classification 
(Cowardin and others 1979) supported persistent vegetation, or occurred frequently enough within 
the study area to provide the minimum sample size of three sites. The NWI delineated several 
sites in the lacustrine and riverine systems, but these were by definition, without persistent 
emergent or woody vegetation (Cowardin and others 1979). For example, the palustrine, aquatic bed 
class (PABF), representing the unvegetated bottoms of small lakes and stockponds, was delineated 
frequently throughout the reservation, but not included in this study. All classes within the 
riverine system (also by definition) lie within an unvegetated channel.
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Table 5. Habitat Types (h.ts.) and Community Types (c.ts.) dominating each NWI class. A 
summary of those h.ts. and c.ts. within each NWI class which together comprise at 
least 80 percent of the average site^ of the class. Included is the sample size for each 
class, the number of sites in each sample occupied by the h.t. or c.t., and the average 
coverage of each h.t. or c.t., expressed as a percent of the average site.
NWI
Class
Sample
Size
H abitat Type (h.t.) 
or Community Type (c.L)
Sites 
Occ. By 
h.t. or c.t.
Average 
Cover of 
h.t. or c.t.
PEMA 10 Fraximis pennsylvanica/Prtimis virginiana
(green ash/common chokecherry) h.t. 2 10
Popiiliis deltoides/Comus stolonifera (Great
Plains cottonwood/red osier dogwood) c.t. 3 9
Salix lutea/Poa pratensis{yellow
willow/Kentucky bluegrass) c.t. 1 6
Symphoricarpos occidentalis (western snowberry) c.t. 5 17
Agropyron smithii (western wheatgrass) h.t. 4 33
Spartina pectinata (prairie cordgrass) h.t. 1 7
PEMC 25 Fraximis pennsylvanica/Prunus virginiana
(green ash/common chokecherry) h.t. 1 5
Symphoricarpos occidentalis (western snowberry) c.t. 16 30
Agropyron smithii (western wheatgrass) h.t. 11 16
Spartina pectinata (prairie cordgrass) h.t. 12 15
Prtimts virginiana (common chokecherry) c.t. 3 4
Shepherdia argentea (thorny buffaloberry) c.t. 4 4
Hordeum jubatum (foxtail barley) c.t. 1 4
Bromtis inermis (smooth brome) c.t. 1 3
PEMF 5 Carex rostrata (beaked sedge) h.t. 2 28
Scirpus acidtts (hardstem bulrush) h.t. 4 32
Scirpus maritimus (Alkali bulrush) h.t. 1 8
Spartina pectinata (prairie cordgrass) h.t. 2 14
PFOA/ 3 Populus deltoides/Cornus stolonifera (Great Plains
PFOC cottonwood/red osier dogwood) c.t. 2 34
Salix amygdaloides (peach-leaf willow) c.t. 2 24
Carex rostrata (beaked sedge) h.t. 1 18
Fraximis pennsylvanica/Prunus virginiana
(green ash/common chokecherry) h.t. 1 10
PSSA/ 5 Fraximis pennsylvanica/Prunus virginiana
PSSC (green ash/common chokecherry) h.t. 4 52
Salix exigua (sandbar willow) c.t. 2 6
Shepherdia argentea (thorny buffaloberry) c.t. 1 6
Symphoricarpos occidentalis (western snowberry) c.t. 1 6
Scirpus maritimus (Alkali bulrush) h.t. 1 10
^Average site is the aggregate of the average proportional coverages of every h.t. and c.t. 
recorded within an NWI class. The sum of the average proportional coverages must equal 100.
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Class: Palustrine^ emergent wetland, temporarily flooded  (PEMA)
The temporarily flooded water regime is defined as having "surface water present for brief 
periods during the growing season, but the water table usually lies well below the soil surface for 
most of the season" (Cowardin and others 1979). Ten sites were sampled of this class, and no single 
habitat type or community type was found predominant. Figure 5 is a graphical representation of 
the distribution of sites comprising the average site of class PEMA. (Note: Average site  is the 
aggregate of the average proportional coverages of every h.t. and c.t. recorded within an NWI 
class. The sum of the average proportional coverages m ust equal 100.) The site types are shown in 
terms of their six-letter codes, which are abbreviations of the scientific name(s) (see Appendix 3 
for the complete list).
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FIGURE 5. PEMA Vegetative Site Types
The Agropyron smithii (western wheatgrass) habitat type was recorded on four of the ten sites 
and accounted for 33 percent of the average site. The Symphoricarpos occidentalis (western 
snowberry) community type was on five sites and accounted for 17 percent of the average site. The 
Fraxinus pennsylvanica/Prunus virginiana (green ash/com m on chokecherry) habitat type was on 
two sites w ith 10 percent of the average site. The Populus deltoides/Comus stolonifera
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community type was on three sites wiüi 9 percent of the average site. In all, fourteen different 
vegetative site types were recognized at least once within the ten sites sampled of the PEMA 
class. Many of these occupied very small areas and represent inclusions of microsites having 
various morphologic an d /o r hydrologie conditions different from those for which the class was 
named. Some of the smaller types were of much wetter character than the more representative 
types listed for the PEMA class (e.g., the Carex rostrata [beaked sedge], the Scirptis acutus 
[hardstem bulrush], and the Typha latifolia [common cattail] habitat types). In some other 
cases these wetter types represent narrow zones transitional to a wetter NWI class.
Six of the fourteen types account for 82 percent of the aggregate sampled area (Table 5). The two 
most prevalent types in the PEMA class, Symphoricarpos occidentalis (western snowberry) 
community type and the Agropyron smithii (western wheatgrass) habitat type are dominated 
hy facultative upland species (Reed 1988). These species are defined as having more than 67 
percent occurrence in non-wetland situations. Furthermore, Symphoricarpos occidentalis (western 
snowberry) is not an herbaceous emergent but a low shrub, which technically would place such 
sites with 30 percent coverage by woody species into the scrub-shrub (PSSA) class. This 
distinction would be difficult to make on aerial photos at 1: 65,000 scale.
This class is the most difficult to characterize by habitat types and /o r community types. It 
occupies drier sites and is occupied by a broad range of types without domination by one. The 
largest constituent type in PEMA accounts for 33 percent, and the four most dominant cumulatively 
account for 70 percent of the average site. On the other extreme there are eight types which taken 
together accounted for only 18 percent, or just over 2 percent each.
The four most dominant habitat types and community types of the PEMA class carry a wide range 
of managerial implications and physical characteristics. There is considerable variation in all 
categories of comparison among these four types (Table 6). Given a site identified as a class PEMA 
wetland, one can exp»ect such a site, when not severely disturbed, to have:
1) Forage productivity and palatability ranging from high to low.
2) High values for wildlife forage and cover.
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3) A fair degree of tolerance to fire.
4) Good soil protection by strong root masses.
This class can be expected to occur on sites with a wide range of soil textures and chemistries, and 
on a wide variety of landforms.
Table 6. NWI Class PEMA Managerial implications and physical characteristics. A summary 
of managerial implications and physical characteristics of the major habitat types 
and community types of the PEMA class. Included is the percent of the average site^ 
occupied and the wetlemd status of the overstory indicator species of the type (Reed 
1988).
Type 2, 
%Avg,Site,
& Well. Status^
Forage Production 
and Palatability
SmI
Considerations
Fire
Management Usual Location
AGRSMI HT
(33%)
(FACU)
Mod. to high pal.
& prod. Desired by 
Ivstk & wildlife.
Finer textures, suscep. 
to compact. Alkali 
toi. Valuable for 
reveg. dist. sites.
Tolerant w hen  
dormant. Regrows 
from rhizomes.
Swales & alluv. 
terraces
SYMCXZC CT
(17%)
(FACU)
Low prod., fair to 
mod. pal. Fair cov. 
& gooid forage for 
wildlife.
Most textures & 
chems. Gd for reveg. 
& stabilization.
Tolerant. 
Resprouts to 
dense stands.
Floodplain terr., 
V-shaped draws, 
& swales.
FRAPEN/ 
PRUVIR HT 
(10%)
(FAC)
Mod. prod., low  pal.. 
Excel, cov. for Ivstk. 
Extrm, high values 
for wildlife.
Sndy to clyey loams. 
Suscep. to compact. 
Gd for reveg. & 
stabilization
Tolerant in 
dorm, season. 
Can respout.
M ost all riparian 
situations on terr., 
fans, & floodpl.
POPDEL/ 
CORSTO CT 
(9%) 
(FACW)
Hi. prod. Low to 
mod. Ivstk val. Hi. 
val. for wldlf. cov.
Crse snds to w l dm ed  
loams. Not alk. tol. 
Good for eros. prot. 
cm stms. & reveg.
Suscept. to fire. 
Can resprout 
when young.
Recent alluvial 
bars, lakes, & 
pond shores.
^Average site is the aggregate of the average proportional coverages of every h.t. and c.t. 
recorded within an NWI class. The sum of the average proportional coverages must equal 100.
^Type is given in terms of the six-letter codes of the indicator species in the over- and 
understories. (See Appendix 3 for complete listing of the six-letter codes).
^Wetland Status is a category of position along the site moisture gradient, assigned by the 
National Wetlands Inventory staff (Reed 1988). (See Appendix 3 for complete listing).
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Class: Palustrine, emergent wetland, seasonally flooded (PEMC)
The seasonally flooded water regime is defined as having "surface water present for extended 
periods, especially during the growing season, but is absent by the end of the season in most years. 
When surface water is absent, the water table is often near the land surface" (Cowardin and 
others 1979). This class has the greatest representation on the study area, both in num ber of sites 
and in total area. Twenty-five sites were sampled of this class, representing eighteen different 
habitat types and community types. This class is another broad one, somewhat wetter than the 
PEMA, but still containing many transitional situations lying between uplands and the open 
water, as well as microsite inclusions of other hydrologie regimes.
Of the eighteen different habitat types and community types found on PEMC sites, eight of them 
account for 81 percent of the aggregate area of the sampled sites (Table 5). Three types appear 
most constant and dominant: the Symphoricarpos occidentalis (western snowberry) community 
type on 16 sites with 30 percent of the average site, the Agropyron smithii (western wheatgrass) 
habitat type on eleven sites with 16 percent of the average site, and the Spartina pectinata 
(prairie cordgrass) habitat type on twelve sites with 15 percent of the average site. Figure 6 
indicates the type distribution within the PEMC class. Again it should be noted that although 
the Symphoricarpos occidentalis (western snowberry) is a low shrub instead of an herbaceous 
emergent, this distinction would have been difficult to make from the aerial photos at a scale of 
1:65,000.
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FIGURE 6. PEMC Vegetative Site Types
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This class also is represented by species with a broad range of wetland status The largest two 
types are dominated by facultative upland species (determined to occur less them 33 percent of the 
time on wetlands) (Reed 1988), while the third largest, the Spartina pectinata (prairie 
cordgrass) is an obligate wetland species (determined to occur more than 99 percent of the time on 
wetlands).
The PEMC class has a broad ecological base, encompassing transitional situations between upland 
landforms and extremely wet situations. PEMC sites on the Fort Peck Reservation contain many of 
the same habitat types and community types as do PEMA sites. Two of the four types in the list 
for the PEMC class (Table 7) are also among the four types dominating PEMA. Due to the overlap 
in ecological aunplitude of some habitat types and community types, and also to the uncertainty of 
the water regime boundary between these classes, they hold several types in common. 
Composition of the PEMC class differs slightly from that of the PEMA. There is a shift in 
dominance from the drier herbaceous habitat type Agropyron smithii (western wheatgrass) of 
PEMA to the wetter Spartina pectinata (prairie cordgrass) habitat type, and to a greater 
coverage by the shrub community type Symphoricarpos occidentalis (western snowberry) in 
PEMC.
Perhaps even more than in the PEMA class, the types most common in PEMC exhibit a wide array 
of managerial implications and physical site characteristics. A wider range of soil textures, 
forage values, and even of fire susceptibility in the PEMC class make it impossible to describe in 
terms of precise managerial rules or physical attributes. Rather, one must realize that any given 
site of this class will probably fall somewhere within the broad range of parameters describing 
those habitat types and community types listed in Table 7 and described by Hansen and others 
(1991).
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Table 7. NWI Class PEMC Managerial implications and physical characteristics. A summary 
of managerial implications and physical characteristics of the major habitat types 
and community types of the PEMC class. Included is the percent of the average site^ 
occupied and the wetland status of the overstory indicator species of the type (Reed 
1988).
Type 2,
%Avg,Site,
& Wetl. Status^
Forage Production 
and Palatability
Sod
Considerations
Fire
Management Usual Location
SYMOCC CT
(30%)
(FACU)
Low prod., fair to 
mod. palat. Fair cover 
& good forage for 
wildlife.
Most textures & . 
chems. Gd for reveg. 
stabilization.
Tolerant. 
Resprouts to 
dense stands.
Floodpl. terr., 
V-shaped drws., 
& swales.
AGRSMI HT 
(16%) 
(FACU)
Moderate to high. 
Desired by livestock 
and wildlife.
Finer textures, suscep. 
to compact. Alkali 
toi. Valuable for 
reveg. dist. sites.
Tolerant w hen  
dormant. Regrows 
from rhizomes.
Swales & alluv. 
terr.
SPAPEC HT 
15%
(OBL)
High prod., low palat. 
except early spring for 
livestock & wildlife.
Finer textures, saline. 
Suscep. to corrqjact. 
Valuable for reveg. 
dist. sites.
Seldom bums due 
to moist locations. 
Resprouts from 
rhizomes.
Wet, oft. saline 
areas by strms, 
swales, mead, 
& marsh edges.
FRAPEN/ 
PRUVIR HT 
5%
(FAC)
Mod. prod., low palat., 
excel, cov. for livstk. 
Extrem. high values 
for wildlife.
Sndy to clyey loams. 
Suscep. to compact. 
Gd for reveg. &
. stabilization
Tolerant in dorm, 
seas. Can respout.
M ost all ripar. 
situât, on terr., 
bans, & floodpl.
^Average site is the aggregate of the average proportional coverages of every h.t. and c.t. 
recorded within an NWI class. The sum of the average proportional coverages must equal 100.
^Type is given in terms of the six-letter codes of the indicator species in the over- and 
understories. (See Appendix 3 for complete listing of the six-letter codes).
^Wetland Status is a category of position along the site moisture gradient, assigned by the 
National Wetlands Inventory staff (Reed 1988). (See Appendix 3 for complete listing).
In general, a PEMC site which is not severely disturbed can be expected to have:
1) Livestock forage productivity ranging from low to high.
2) Fair to extremely high wildlife values of forage, cover, and nesting potential.
3) Infrequent fire, or an adaptation to burning.
4) Good utility as soil stabilization and degraded site revegetation.
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Class: Palustrine, emergent xvetland, semi-permanently flooded  (PEMF)
The semipermanently flooded water regime is defined as having "surface water persist 
throughout the growing season in most years. When surface water is absent, the water table is 
usually at or very near the land surface" (Cowardin and others 1979). Five sites were sampled of 
this class, and no single habitat type or community type was found predominant. The fewer 
number of sites reflects the infrequent occurrence of semi-permanently flooded wetlands in this 
region supporting emergent vegetation. Figure 7 indicates die type distribution among PEMF sites.
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FIGURE 7. PEMF Vegetative Site Types
Table 8 lists the habitat types and community types dominating the PEMF class. Three types 
account for more of die average PEMF site than did the top four types in either the PEMA or 
PEMC classes. Although the small size of the sample set may affect the result, the types 
constituting the PEMF class are similar in character and are dominated by herbaceous graminoids 
requiring saturated or flooded soils during the growing season, and which have obligate wetiand 
status on the National Wetlands Inventory Plant List (Reed 1988).
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Table 8. NWI Class PEMF Managerial implications and physical characteristics. A summary 
of managerial implications and physical characteristics of the major habitat types 
and community types of the PEMF class. Included is the percent of the average site^ 
occupied and the wetland status of the overstory indicator species of the type (Reed 
1988).
Type 2,
%Avg,Siie>
& Wetl. Status^
Forage Production 
and Palatability
Soil
Considerations
Fire
Management Usual Location
CARROSHT
(28%)
(OBL)
Varied pal., high 
prod, for Ivstk. Fair 
to gd. sm. wldlf food 
food prod.
Hi. organ, content. 
Sndy Im. to Imy clay. 
Slightly acid to neut. 
pH. Susc. to compac 
Gd. eros. prot. & 
reveg. potent.
Suited to presc. 
bum. Can incr. 
forage pal.
Str. edges, seeps, 
pond margins, & 
basins w. high 
wat. tab.
SCIACUHT
(32%)
(OBL)
Low pal., high prod. 
Largely inaccess, to 
Ivstk. Gd wldlf food 
values.
Varied text, high 
wat. tab. Mod. alk. 
to neut. pH. Med 
eros. prot. & reveg. 
potmit.
Can bum  if wat. 
tab. drops.
Pond & lake 
margins, & back­
water areas.
SPAPEC HT 
(14%)
(OBL)
Low to mod pal. High 
prod. Used for hay.
Fine clay to silt loam 
SI. to mod. alk. w. 
hi. wat. tab. Hi. eros. 
prot. & reveg. pot.
Nofiremgmt
data.
Stm. edges, pond 
& marsh marg., 
& swales.
1 Average site is the aggregate of the average proportional coverages of every h.t. and c.t. 
recorded within an NWI class. The sum of the average proportional coverages must equal 100.
^Type is given in terms of the six-letter codes of the indicator species in the over- and 
understories. (See Appendix 3 for complete listing of the six-letter codes).
^W etland Status is a category of position along the site moisture gradient, assigned by the 
National Wetlands Inventory staff (Reed 1988). (See Appendix 3 for complete listing).
The herbaceous types of these more permanent wetlands tend to be high in biomass productivity, 
but the palatibUity is low for livestock due to general coarseness of the herbage. Wildlife values 
to small mammals and birds for food and cover are moderate-lo-high. These types reflect definite 
wetness, which precludes frequent natural burning, although actual data on their fire response is 
scarce. They all share a high water table and are located on similar landscape positions which 
appear to differ primarily in soil chemistry and duration of flooding.
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A typical PEMF site, free of severe disturbance, can be expected to have:
1) High forage productivity, but low palatability for livestock.
2) Fair to high values to wildlife for nesting, cover, and food.
3) Unknown susceptibility to fire.
4) Generally good soil stabilization qualities.
Combined Class: Palustrine, forested wetland, temporarily/seasonally flooded  (PFOA/C)
A forested wetland "is characterized by woody vegetation that is 6 m  (20 ft) tall or taller" 
(Cowardin and others 1979). The temporarily flooded water regime is defined as having "surface 
water present for brief periods during the growing season, but the water table usually lies well 
below the soil surface for most of the season" and "the seasonally flooded water regime is defined 
as having "surface water present for extended periods especially during the growing season, but is 
absent by the end of the season in most years. When surface water is absent, the water table is 
often near the land surface" (Cowardin and others 1979).
The num ber of sites classified by the NWI as forested wetlands was small. Much of the land on 
the Missouri River floodplain is covered by deciduous forest of Populus deltoïdes (Great Plains 
cottonwood), Fraxinus pennsylvanica (green ash), and Salix amygdaloides (peach-leaf willow) 
situated on secondary and tertiary (older, higher, and drier) alluvial terraces. Most of these 
forested areas were not delineated as wetland by the NWI due to their positions on the higher 
terraces no longer receiving the usual annual spring floods since completion of Fort Peck Dam in 
1940. Therefore, due to the scant number of forested wetland sites, I consolidated the two water 
regimes into one combined class (PFOA/C) for the purposes of this study.
Three forested wetland sites were sampled, within which six habitat types and community types 
were recorded. Four of these types account for 86 percent of the average PFOA/C site. The 
Populus deltoides/Comus stolonifera (Great Plains cottonwood/red-osier dogwood) and the
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Salix amygdaloides (peach-leaf willow) community types were each recorded on two sites 
accounting for 34 and 24 percent of ttie average site, respectively (Table 5). The Carex rostrata 
(beaked sedge) and Fraxinus pennsylvanica/ Frunus virginiana (green ash/com m on chokecherry) 
habitat types were recorded on one site each with 18 and 10 percent of the average site, 
respectively. Figure 8 is a graphic representation of the type distribution found on PFOA/C sites.
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FIGURE 8. PFOA/C Vegetative Site Types
Three of the four representative types are dominated by tree species of either facu lta tive  
wetland  species (occur more than 67 percent of the time in wetlands) or facultative  (occur with 
equal probability in uplands or wetlands) (Reed 1988). The other major constituent found in the 
small sample set for this class, the Carex rostrata (beaked sedge) habitat type, is dominated by 
an herbaceous obligate wetland species (occurs in wetlands more than 99 percent of the time) 
(Reed 1988). This herbaceous type represents the inclusion of a small site too wet to support large 
woody species.
The major community types Popttlus deltoides/Comus stolonifera (Great Plains cottonw ood/red- 
osier dogwood) and Salix amygdaloides (peach-leaf willow), together accounting for 59 percent 
of the average site of this combined class, are both normally serai to the other forested type.
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Fraxinus pennsylvanica/prunus virginiana (green ash/com m on chokecherry) habitat type. The 
Fraxinus pennsyhfanica/prunus virginiana (green ash/com m on chokecherry) habitat type 
occupies only 10 percent of the average PFOA/C site. The relatively small representation of this 
type is due to the fact that most Fraxinus pennsylvanica (green ash) forestland was not classed 
as wetland by the NWI. It is generally true that there is often a normal drying of sites over the 
years on a river floodplain as a result of channel meandering. The lateral movement of a channel 
tends to remove the source of surface water which initially made a site suitable for the 
establishment of willows and cottonwoods. {Note: A  cursory comparison of areas delineated as 
wetland among the Missouri River floodplain forests with the total area of these forests (as 
interpreted from aerial photos), I estimate that less than 20 percent of the riparian forest was 
classified wetland by the NWI.)
Within this study area, as a result of the influence of the Fort Feck Dam, the forests still 
dominated by Populus deltoides (Great Plains cottonwood) and Salix amygdaloides (peach- 
leaf willow) are composed largely of older age classes. The climax and more dry-site tolerant 
Fraxinus pennsylvanica (green ash) is the only species for which seedlings and saplings are 
abundant.
A significant presence of the Carex rostrata (beaked sedge) habitat type, dominated by an 
obligate wetland herbaceous species (Reed 1988), is explained by the presence of very wet 
microsites within these delineated wetlands. Only the wettest forested sites were classed as 
wetlands by the NWI. These were typically associated with surface waters supporting small 
stands of hydrophytic graminoids, which were too small to map at scale.
Any given site within the Fort Peck Reservation classified as forested wetland  of any water 
regime can be expected to have an overstory dominated by Populus deltoides (Great Plains 
cottonwood) and Salix amygdaloides (peach-leaf willow) consisting of older trees. Most such 
sites have the potential for the Fraxinus pennsylvanica/prunus virginiana (green ash/com m on
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chokecherry) habitat type. Referring to Table 9, one can expect this site, when free of severe 
disturbance, to have:
1 ) Livestock forage productivity and palatibUity ranging from low to moderate.
2) High values for wildlife cover, hiding, and food.
3) A low-to-fair degree of tolerance to fire.
4) Good soU protection by strong root masses and the inhibition of livestock access.
Table 9. NWI Combined Class PFOA/C Managerial implications and physical characteristics.
A summary of managerial implications and physical characteristics of the major 
habitat types and community types of the PFOA/C class. Included is the percent of 
the average site^ occupied and the wetland status of the overstory indicator species of 
the type (Reed 1988).
Type 2,
%Avg.,Site>
& Wetl. Status^
Forage Production 
and Palatability
SoU
Considerations
Fire
Management Usual Location
POPDEL/ 
CORSTO CT 
(9%)
(FACW)
Low to mod. Ivstk 
val. when stnd 
is hlthy. High 
val. for wildlife.
Crse snds to w l dmed  
loams. Not alk. tol. 
Good for eros. prot. 
on stms. 6  rev^.
Suscept. to fire. 
Can resprout 
when young.
Recent alluvial 
bars, lakes, & 
pond shores.
SALAMY CT
(24%)
(FACW)
Low pal., med. prod, 
for Ivstk. Hi. val 
as cov. for wldlf.
Wide mg. text. exc. 
dense clay. Gen. hi. 
wat. tab. Weakly sal. 
or alk.
N o data on fire 
mgtrt
Nrw band along 
old chan. & bk. 
wat. areas, & at 
pond margins.
FRAPEN/ 
PRUVIR HT 
10%
(FAC)
Mod. prod., low pal... 
Excel, cov. for Ivstk. 
Extrm. high values 
for wildlife.
Sndy to clyey loams. 
Suscep. to compact. 
Gd for reveg. & 
stabilization
Tolerant in 
dorm, season. 
Can respout.
Most all rip. 
situat.on terr., 
fans, & floodpl.
CARROS HT 
(28%)
(OBL)
Varied pal., high 
prod, for Ivstk. Fair 
to gd. sm. wldlf food 
food prod.
Hi. organ, content. 
Sndy Im. to Imy day. 
Slightly acid to neut. 
pH. Susc. to compac. 
Gd. eros. prot. & 
reveg. potent.
Suited to presc. 
bum. Can impr. 
forage pal.
Str. edges, seeps, 
pond margins, & 
basins w . high 
wat. tab.
1 Average site is the aggregate of the average proportional coverages of every h.t. and c.t. 
recorded within an NWI class. The sum of the average proportional coverages must equal 100.
^Type is given in terms of the six-letter codes of the indicator species in the over- and 
understories. (See Appendix 3 for complete listing of the six-letter codes).
^W etland Status is a category of position along the site moisture gradient, assigned by the 
National Wetlands Inventory staff (Reed 1988). (See Appendix 3 for complete listing).
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Com bined Class: Palustrine, scrub-shrub wetland, temporarily!seasonally flooded (PSSA/C) 
Scrub-shrub wetlands are defined as "including areas dominated by woody vegetation less than 6 
m  (20 ft) tall. The species include true shrubs, young trees, and trees or shrubs that are small or 
stunted because of environmental conditions" (Cowardin and oüiers 1979). The water regime 
temporarily flooded  is defined as having "surface water present for brief periods during the 
growing season, but the water table usually Mes well below the soil surface for most of the season" 
and "the seasonally flooded water regime is defined as having "surface water present for 
extended periods especially during the growing season, but is absent by the end of the season in 
most years. When surface water is absent, the water table is often near the land surface" 
(Cowardin and others 1979).
This combined class of the scrub-shrub lifeform unites two water regimes to collectively comprise 
a sample set. Five sites classified as scrub-shrub wetlands were sampled. Figure 9 indicates the 
distribution of the ten habitat types and community types found within the PSSA/C class.
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FIGURE 9. PSSA/C Vegetative Site Types
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The Fraxinus pennsylvanica/Prunus virginiana (green ash/com m on chokecherry) habitat type, 
which occurred on four of the five sites and occupied 52 percent of the average site, was 
predom inant (Table 5). Shrub communities occurring in this class were the Salix exigua (sandbar 
willow) community type on two sites, and the Shepherdia argentea (thorny buffaloberry) and 
Symphoricarpos occidentalis (western snowberry) community types on one site each; all 
occupying 6 percent each of the average site. The Phragmites australis (common reed) and 
Scirpus maritimus (alkali bulrush) habitat types, usually found only on semi permanently 
flooded sites classified as PEMF, accounted for 10 and 6 percent, respectively, of the average 
PSSA/C site. These herbaceous graminoid types were recorded on only one PSSC site erroneously 
classified by photo interpretation as scrub-shrub. These species are as tall as some low shrubs and 
grow in clumps surrounded by open water. Even though this non-woody site constitutes one fifth of 
the sample set, woody habitat types emd community types still account for 78 percent of the 
average site.
The scrub-shrub class (PSSA/C) in Cowardin's system is defined in terms of woody vegetation 
height, not species. Therefore, on the Northern Great Plains, where the harsh climate can limit 
the stature of some vegetative lifeforms, some trees do not attain the threshold height of 20 feet 
(six meters) to justify their classification as a forested wetland class. This tree stunting in part 
explains the predominance of the Fraxinus pennsylvanica/Prunus virginiana (green ash/com m on 
chokecherry) habitat type on the PSSA/C sites. Other factors relate to the inclusion of young 
trees (those less than 20 feet [six meters] tall) in the scrub-shrub lifeform and to the fact that the 
classification key (Hansen and others 1991) yields tree habitat types or community types first.
The true shrub community types, Shepherdia argentea (thorny buffaloberry) and 
Symphoricarpos occidentalis (western snowberry) occupy a considerable portion of the landscape 
on the Fort Peck Indian Reservation, but are represented by only few sites of the PSSA/C class. 
Again, as with the PFOA/C class, this is because most areas on the reservation supporting these 
species were not delineated as wetland by the NWI due to their failure to meet the currently
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applied national "jurisdictional" wetland criteria. (Note: The NWI staff does not yet accept 
w hat some western wetlands scientists advocate: that regionally specific wetland criteria m ust 
be adopted to account for regional ecological differences in what constitutes a wetland. While the 
accepted criteria is universally based [except for Alaska] on absolute numerical values of flooding 
duration or presence of hydric soil indicators, it is contended that in the arid lands of the western 
United States less water is required to make a wetland.)
Of the habitat types and community types comprising the PSSA/C class, those dominated by 
woody species account for more than 70 percent of the average site. Forage production for livestock 
is in general moderate to low among these types. Likewise, forage palatibility tends to be poor. 
Livestock do find good cover from storms, insects, and heat among the taller species; and upon 
opening up the stands by browsing and trampling, promote the invasion of these sites by 
herbaceous species. Wildlife values of forage, cover, hiding, and nesting are very high in 
undisturbed sites of these types.
A typical PSSA/C site free of severe disturbance within this study area can be expected to have:
1) Low to moderate production of poor to moderately palatable livestock forage.
2) High values for forage and cover for wildlife.
3) Fair to high tolerance for fire.
4) Excellent soil stabilization and revegetation values.
We find sites of this class not only on major stream alluvial terraces but also in other situations 
where extra moisture accumulates. As with most other NWI classes, we find a wide range of soil 
textures and chemistries. Most woody types in this class tolerate fire, because they can resprout 
from rootcrowns, especially when the fire occurs during the dormant season.
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Table 10. NWI Combined Class PSSA/C Managerial implications and physical characteristics. 
A summary of managerial implications and physical characteristics of the major 
habitat types and community types of the PSSA/C class. Included is the percent of 
the average site^ occupied and the wetland status of the overstory indicator species of 
the type (Reed 1988).
T y p e  2 ,
%Avg,Site,
& Well. Status^
Potage Pioduction 
and Palatability
SoU
Considerations
Fire
Management Usual Location
FRAPEN/ 
PRUVIR HT 
10%
(FAC)
Mod. prod., low pal.. 
Excel, cov. for Ivstk. 
Extrm. high values 
for wildlife.
Sndy to clyey loams. 
Suscep. to compact. 
Gd for reveg. & 
stabilization
Tolerant in 
dorm, season. 
Can respout.
Most all rip. 
situat.on terr., 
fans, & floodpl.
SALEXI CT 
6%
(OBL)
Low -  mod. prod. Mod. 
pal. Hi. val. for 
wldlf.
Coarser texts. Sal. or 
alk. Poorly dr. Hi. 
wat. tab. Gd. for 
stabiliz. & reveg
Vigorous.
resprouter
Snd & grav. dep. 
subj. to fid. every 
yr., ditches, & 
shorelines.
SHEARG CT
6%
(FACU)
Low prod. Poor pal. 
Low forage val. for 
wldlf. Gd. cover.
Med. to coarse texts. 
Well dmed, si. acid 
to alk. or sal. Gd. 
for reveg. these soils.
Fair tol. in dorm, 
state. Gd. 
resprouter.
Fldpl. terr., 
V-shaped draws, 
swales, & seeps.
SYMOCC CT
(17%)
(FACU)
Low prod., fair to 
mod. pal. Fair cov. 
& good forage for 
wildlife.
Most textures & 
chems. Gd for reveg. 
& stabilization.
Tolerant. 
Resprouts to 
dense stands.
Fldpl. terr., 
V-shaped draws, 
swales, & seeps.
SCIMAR HT 
10%
(OBL)
Hi. prod., Low to mod. 
pal. Hi. val. for 
wldlf.
Finer texts. Sal. or 
alk. Poorly drained 
w. hi. wat. tab.
Rarely bum s Sites w. standing 
wat. alng stms, 
pnds, & marshes.
1 Average site is the aggregate of the average proportional coverages of every h.t. and c.t. 
recorded within an NWI class. The sum of the average proportional coverages must equal 100. 
^Type is given in terms of the six-letter codes of the indicator species in the over- and 
understories. (See Appendix 3 for complete listing of the six-letter codes).
^W etland Status is a category of position along the site moisture gradient, assigned by the 
National Wetlands Inventory staff (Reed 1988). (See Appendix 3 for complete listing).
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CONCLUSIONS
This study sought relationships on the Fort Peck Indian Reservation between the NWI wetland 
classification (Cowardin 1979) and the regionally specific ecological site classification of Hansen 
and others (1991). A defining set of ecological and physical characteristics of each NWI class 
was also sought among the descriptions of the constituent habitat types and community types. 
Some NWI classes proved more readily characterized by a few habitat types and community 
types than others. Due to broad NWI categories the more common and predominant classes proved 
very difficult to describe in terms of their physical and ecological characteristics.
Sites classified as forested wetlands or as scrub-shrub wetlands (the PFOA/C and the PSSA/C 
classes) are composed of relatively few habitat types and community types sharing somewhat 
similar features and uses, and responding similaurly to a generally common set of managerial 
regimes. Also, the wet PEMF (palustrine, emergent wetland, semipermanently flooded) class 
contains a narrow range of constituent habitat types and community types quite similar in 
character. These wetland classes which appear to have the narrow groups of component habitat 
types and community types are also those which have the narrow ecological situations, generally 
in terms of available moisture. Within the study area, sites supporting woody vegetation lack 
salt accumulations. Exceptions would include the Artemisia cana/Agropyron smithii (silver 
sage/ western wheatgrass) and the Sarcobatus vermicidatus/Agropyron smithii (black 
greasewood/westem  wheatgrass) habitat types which are adapted to saline/alkaline 
environments, but these types were not recorded within the study area.
The NWI classes most difficult to vegetatively characterize are those with facu lta tive  species 
(Reed 1988). These sites are usually located on sites which minimally meet the current 
jurisdictional wetland hydrology criteria. As defined by the NWI Cowardin wetland 
classification system, these palustrine emergent, seasonally flooded  and temporarily flooded
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wetlands (PEMA and PEMC) encompass a wide range of landscape situations, all of which 
receive sufficient moisture to support a few herbaceous hydrophytes. However, available 
moisture may not be enough to support taller woody species or to exclude facultative upland 
species. Furthermore, a wide range of soil chemistries and textures present in the study area 
serves to broaden the range of growing conditions within a given NWI wetland class.
(Note: Among the scientific community working in the arena of wetland issues there is a growing 
acceptance of the distinction between "jimsdicticmal" and "functional" wetlands. The former are 
those sites which satisfy the current political threshold values for the defining wetland criteria, 
while the latter are those sites which satisfy a scientifically-based, more inclusive set of 
threshold values.)
Suggestions for Further Study
The extension of this study to other areas in the northeastern region of the state would serve to 
broaden the database and to encompass more potentially interested parties. I suggest that as the 
NWI wetlands delineation data for Montana becomes more available, the process of any routine 
wetland site assessment should include the correlation of habitat type and community type 
information with the NWI classes.
The palustrine, emergent wetlands, having the two drier water regimes, temporarily and 
seasonally flooded  (PEMA and PEMC), pose the greatest characterization difficulties. These 
also happen to be the most important in terms of forage productivity and human uses. They are 
some of the most likely to be farmed or grazed due to their widespread occurrence and their lower 
susceptibility to flooding. Perhaps further study should be directed primarily to the PEMA and 
PEMC classes.
Within these two NWI classes certain habitat types and community types need noting because of 
their relative importance an d /o r threatened status. In the drier class, the PEMA, the Agropyron
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smithii (western wheatgrass) habitat type provides important forage production and soil 
holding capabilities. This type is moderately tolerant of drought and overgrazing and is not often 
threatened; however severe disturbance wül convert a site to less desirable short-grass species 
such as Bouteloua gracilis (blue grama) and Buchloe dactyloides (buffalo grass).
Particular attention should be paid to the large extent of the Symphoricarpos occidentalis 
(western snowberry) community type on PEMC sites. This type, which has low forage production 
and palatability, is considered to be a disturbance induced serai stage of the Fraxinus 
pennsylvanica/Prunus virginiana (green ash/com m on chokecherry) habitat type (Hansen and 
others 1991). Along many ephemeral and intermittent low gradient streams in the study area 
Symphoricarpos occidentalis (western snowberry) and Rosa woodsii (woods rose) often occur in 
dense, monotypic stands as the only woody species present. Currently the Symphoricarpos 
occidentalis (western snowberry) type is defined as a serai stage. However, further information 
may lead to the identification of situations where this type represents site potential. Within 
PEMC sites inquiry should be made about how the coverage ratio of Symphoricarpos occidentalis 
(western snowberry) to Agropyron smithii (western wheatgrass) varies under different grazing 
regimes.
The Spartina pectinata (prairie cord grass) habitat type is another constituent of the PEMC class 
that should be closely examined in further study. This type has moderate livestock forage 
values, high values for wildlife, and excellent channel stabilization qualities. This type w ith it 
soil stabilizing, rhizomatous rootmass occupies a narrow position in these settings along the 
channel banks in close contact with the water table. With bank damage emd channel alteration 
caused by hoof action, this species is threatened by a drying out of the system; and in turn, the 
channel becomes more vulnerable to scouring during high flow events. Its relative coverage on 
PEMC sites should also be related to different grazing regimes.
A further suggestion is to explore the utility in this region of the semi-arid and arid western
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North America of applying the concept of hydrodynamic energy gradient classification of 
wetlands (Gosselink and Turner 1978) in superposition onto the NWI system and in conjunction 
with the vegetation-based ecological classification of wetlands (Hansen and others 1991) to 
better determine functional criteria for delimiting wetland categories. I believe that sharper 
ecotones, or transitional zones, between wetland and upland in these drier climates exist to make 
such a classification more practical. I expect that a relationship could be found between 
hydrologie gradient, class of substrate, and the vegetative types of the Hansen classification. 
This should then relate to ecological characteristics, such as vegetative type, biologic 
productivity, stability, etc. It should also yield clues toward unraveling such indefinite 
relationships as the the NWI PEMA and PEMC classes to the Hansen vegetative types.
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GLOSSARY
Alluvial bar — a sediment depositional feature. Examples include: 1) point bars - bars that are 
formed on the inside of a meander channel curve, 2) side bars - bars that are formed along the 
edges of relatively straight sections of a channel, 3) mid-channel bars - Üiese are found 
within the channel and generally become more noticeable during low flows, and 4) delta bars 
- formed immediately downstream of the confluences of a tributary and the main channel.
A lluvial terrace — deposits of alluvial soil that mark former floodplains. Typically, a
floodplain may have several sets of alluvial terraces at different elevations and of different 
ages (the higher the elevation, the older the age).
Aquatic Bed (Cowardin and others 1979) — a class of wetland and deepwater habitat dominated 
by plants that grow principally on or below the surface of the water for most of the growing 
season in most years.
Canopy cover — the percentage of ground covered by the gross outline of an individual plant's 
foliage, or collectively covered by aU individuals of a species within a stand or plot.
Climax community — refers to the final or steady state plant community which is self- 
perpetuating and in dynamic equilibrium with its environment.
Climax vegetation — are those species which reach a steady state with their environment and 
sustain a viable population in the absence of excessive disturbance.
Community — (see Plant community)
Community type — an aggregation of all plant communities distinguished by floristic and 
structural similarities in both overstory and undergrowth layers. The community type is a 
unit of vegetation within a classification. For the purposes of this study, a community type 
represents serai vegetation, and is never considered to be climax.
Dominance type (cover type) — an aggregation of aU stands (individual pUint communities), 
grouped and named simply by the species with the greatest canopy coverage in the overstory 
or upper layer. In the classification system used here, canopy cover of dominant species must 
be greater than 25 percent.
Emergent — an erect, rooted herbaceous angiosperms that may be temporarily to permanently 
flooded at the base but will not tolerate prolonged inundation of the entire plant.
Emergent W etland (Cowardin and others 1979) — a class of wetland habitat characterized by
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erect, rooted, herbaceous hydrophytes, excluding mosses and lichens.
Forested W etland (Cowardin and others 1979) — a class of wetland habitat characterized by 
woody vegetation that is 6 m  tall or taller.
Facultative species (Reed 1988) — species that can occur both in wetlands and uplands. There are 
three subcategories of facultative species: 1) facultative wetland plants, 2) facultative 
plants, and 3) facultative upland plants.
Facultative plants (FAC) — refers to plant species that is equally likely to occur in wetlands 
or non-wetlands.
Facultative upland plants (FACU) — refers to plant species that usually occurs in non­
wetlands (estimated probability to be found in non-wetlands k67%).
Facultative w etland plants (FACW) — refers to plant species that usually occurs in wetlands 
(estimated probability to be found in wetlands >67%).
Floodplain — an alluvial plain caused by the overbank deposition of alluvial material. They 
typically appear as flat expanses of land bordering a stream or river. Most floodplains are 
accompanied by a series of alluvial terraces of varying levels.
Fluvial surface — Land surfaces associated with the riparian zone and produced by the action of 
a stream or river (e. g.: active and inactive floodplains, active channel shelves, streambanks, 
and overflow channels).
Forb — a herbaceous plant, usually broadleaved, that is not a graminoid.
Gram inoid — grass or grass-like plant, such as species of the Poaceae (grasses), Cyperaceae 
(sedges), and Juncaceae (rushes).
Ground water — ttiat portion of the water below the surface of the ground whose pressure is 
greater than atmospheric pressure.
Habitat type — the land area that supports, or has the potential of supporting, the same
primary climax vegetation. A habitat type classification is a vegetation based ecological 
site classification. It is based on the potential of the site to produce a specific plant 
community (plant association). It has been used to classify grasslands, shrublands, 
woodlands, and forests throughout western United States. The habitat type classification 
system is currently be applied to lands in central and eastern United States.
H erbaceous — non-woody vegetation, such as graminoids and forbs.
H y d ro p h y tic  vegeta tion  — plant life growing in water or on a substrate that is at least
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periodically deficient in oxygen as a result of excessive water content.
Hydric soil — a soil that is saturated, flooded, or ponded long enough during the growing season 
to develop anaerobic conditions in the upper part of the soil profile.
Interm ittent stream — a stream or stretch of a stream which flows only at certain times of the 
year when it receives water from springs or from some surface source such as melting snow; 
usually divided with respect to the source of water into spring-fed or surface-fed intermittent 
streams. These streams generally flow continuously for a period of at least one month during 
the year.
Inundation — a condition in which water temporarily or permanently covers a land surface.
Lifeform — in this document, refers to trees, shrubs, graminoids, and forbs.
M arsh — a wetland on mineral soil, often developing in shallow ponds, depressions, and river 
margins. Marshes are dominated by herbaceous plants, such as grasses (e.g., Phragmites), 
sedges, cattails (Typha), and bulrushes (Scirpus). Waters are usually neutral to basic.
Monotypic stands — stands composed primarily of a single species.
Obligate wetland plant (OBL) (Reed 1988) — plant species that under natural conditions occur 
almost always (estimated probability >99%) in wetlands.
Overflow channel — an abandoned channel in a floodplain that may carry water during high 
flows.
Palustrine System (Cowardin and others 1979) — any nontidal wetland of a class dominated by 
trees, shrubs, persistent emergents, or emergent mosses or lichens.
Perennial stream — a stream or stretch of a stream that flows continuously. They are generally 
fed in part by springs, and their upper surface generally stand lower than the water table in 
localities through which they flow.
Permanently flooded — a water regime where standing water covers the land surface throughout 
aU years except during extreme drought.
Persistent vegetation —plant growth that normally remains standing at least until the beginning 
of the following growing season.
Pioneer species — species that colonize bare areas (e.g. gravel bars) where there is little or no 
competition.
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Plant association — a group of stands of climax vegetation for which their environments can be 
characterized by great floristic similarity throughout all vegetative layers.
Plant community (Community) — An assemblage of plants occurring together at any point in time, 
denoting no particular ecological status.
Polygon — the basic unit of inventory data collection used for the project; usually delineated in 
this study as the perimeter outline of an area interpreted as one wetland.
Primary succession — the natural sequence of plant species and communities beginning on a bare 
surface (one not previously occupied by plants), such as a recently deposited alluvial bar.
Riparian area — a geographically delineated area having distinctive resource values and 
characteristics, containing both riparian and aquatic ecosystems. Riparian areas are 
associated with lakes, reservoirs, potholes, springs, bogs, wet meadows, and ephemeral, 
intermittent, or perennial streams. Riparian areas include wetlands.
Riparian association — The plant community representing the latest successional stage
attainable on a specific, hydrologically influenced surface, the potential natural community 
(PNC).
Riparian or wetland species — plant species occurring within the riparian or wetland zone. 
Obligate riparian or wetland species require the environmental conditions associated with 
the riparian or wetland zone. Facultative riparian or wetland species are tolerant of these 
environmental conditions, but also occur in uplands.
Riverine System (Cowardin and others 1979) —any wetland or deepwater habitat contained 
within a channel, with exception of wetlands dominated by trees, shrubs, p>ersistent 
emergents, emergent mosses or lichens.
Lower Perennial Subsystem — those Riverine wetlands of lower gradient and with slower 
water velocity, but which have some water flowing throughout the year. The gradient is 
lower them that of the Upper Perennial Subsystem, and the floodplain is well developed. 
Substrate consists mainly of sand and mud.
Upper Perennial Subsystem — those Riverine wetlands with higher gradient and faster 
velocity than those of the Lower Perennial Subsystem. Some water flows throughout the 
year. Substrate consists of rock, cobbles, or gravel with patches of sand. There is little 
floodplain development.
Interm ittent Subsystem — those Riverine wetlands where water flows for only part of the 
year. When not flowing, water may remain in isolated pools, or surface water may be absent.
Scrub-Shrub W etland (Cowardin and others 1979) — a class of wetland habitat which includes
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areas dominated by woody vegetation less than 6 m  (20 feet) tall. It may include true shrubs, 
young trees, or trees or shrubs that are small or stunted because of environmental conditions.
Secondary succession — on a site that has previously supported vegetation, the natural sequence 
of plant species and communities to occupy the site following disturbance.
Serai — vegetation that has not attained a steady state with its environment, and current 
populations of some species are being replaced by other species (a stage in the successional 
progression).
Shrub — a multi-stemmed woody plant generally shorter than 6 m (20 ft).
Stand — a plant community that is relatively uniform in composition, structure, and habitat 
conditions; a sample unit.
Succession — the progressive change in plant communities toward a steady state. Primary 
succession begins on a bare surface not previously occupied by plants, such as a recently 
deposited gravel bar. Secondary succession follows disturbance on sites that previously 
supported vegetation.
Swale — a pothole-like depression or low spot, occasionally with water.
Tree — a single-stemmed woody plctnt generally taller than 6 m (20 ft).
Uplands — any area that does not qualify as a wetland because the associated hydrologie regime 
is not sufficiently wet to elicit development of vegetation, soils, emd/or hydrologie 
characteristics associated with wetlands. Such areas occurring in floodplains are more 
appropriately termed non-wetlands.
Water regime (Cowardin and others 1979) — the wetland site wetness modifier used in the NWI 
classification system (see Table 4).
Water table — the zone of saturation at the highest average depth during the wettest season; it 
is at least 15 cm (6 in) thick tind persisting for more than a few weeks.
W etland (Cowardin and others 1979) — land that is transitional between terrestrial and aquatic 
systems where the water table is usually at or near the surface or the land is covered by
shallow water wetlands m ust have one or more of the following three attributes; (1) at
least periodically, the land supports predominantly hydrophytes (as listed by Reed 1988), 
(2) the substrate is predominantly undrained hydric soil (U.S. Soil Conservation Service List 
of Hydric Soils), and (3) the substrate is nonsoil and is saturated with water or covered by 
shallow water at some time during the growing season of each year.
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W etland (Hansen and others 1991) —an area that under normal circumstances has hydrophytic 
vegetation, hydric soü, and wetland hydrology.
W etland hydrology — permament or periodic inundation or prolonged soil saturation sufficient to 
create anaerobic conditions in the soil.
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Appendix 1. Inventory field form.
1992  —  FORT PECK INDIAN RESERVATION INVENTORY FORM
—  Vegetation Information  —
Quad_________
Cowardin Class
.Number Location.
_Weland Size (Acres).
Cover Class Codes:
T = 0.1<1% 3 = 25<35%
P = 1<5%
1 =5<15% 
2s15<25%
13. Struct Divers.
VEGETATION INFORMATION —
11. PLANT GROUP CAN. COV. CLASS BY LAYER
La%S[ Trees Shrubs Graminoids Forbs
3 (>6.1 ft) ________________________________
2 (1.6-6.0 ft)________________________________
1 ( 0 - 1.5ft) ________________________________
7 = 65<75%
4 = 35<45% 8 = 75<85%
5 = 45<55% 9 = 85<95%
6 = S5<65% F s  95-100%
12a. TOTAL CAN COV BY PLANT GROUP
12b. TOTAL CANOPY COVER WOODIES  12c. ALL PLANT GROUPS_____
14. TREE SPECIES BY CANOPY COVER CLASS AND PERCENT AGE GROUPS 15. TREE
S.P£C.i£S £QV SPLG SAEUNG POLE MAE DBG DEAD UTILIZATION
16. Totals_________________________________________________________
17. SHRUBS SPECIES CAN. COV. CLASS, AGE GROUPS, AND UTILIZATION
SPECIES DOy SQLG MAI DEC DEAD
18.Totals_______
22. GRAMINOIDS
.SPECIES GQV.
23. FORBS
SPECIES
19. SHRUB
GROWTH FORM
N C U
N C U
N C u
N C u
N C u
N C u
N C u
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24a. Habitat Tyoefs). Community Tyoefs) % of Polygon: Disturbance
ar Dominance Tvpe{g) fClags Çrxies) Successional Stage or Comments induced
V N
Y N
Y N
Y N
Y N
Y N
Y N
Y N
Y N
Y N
24b. Total percent of polygon occupied by disturbance induced types.________%
25a. Weeds observed (circle appropriate species and record the cover class code of the area inhabited).
None_______ Spotted Knapweed_______Diffuse Knapweed_______Russian Knapweed_______
Leafy Spurge_______Dalmation Toadflax Canada Thistle_______Common Tansy_______
Tamarisk_______Common Hound's tongue_______Purple Loosestrife_______Sulphur Cinquefoil.
Others (and their areas)____________________________________________________________
25b. Record the cover class code of the area inhabited by all of the weeds recorded in 25a._____
26. Record the combined canopy cover of “weedy" herbaceous species observed____________
27a. Listing candidates of threatened and/or endangered species observed: None 27b.Species_
27c. Location within the polygon_______________________________________________________
28a. Do subsurface water supplies, which are not established by flowing surface water in the area, appear to 
be influencing the vegetation of the area? (A good example of this occurs in hardwood draws which support 
riparian vegetation but rarely have flowing surface water.) Yes No If Yes; 28b. Describe the situation:
29. List the plant species which are indicators of at least near surface water, but which were not recorded in 
the regular inventory because they did not have 5% or more canopy cover. (Record only those that indicate 
wetter conditions than indicated by the plants which do have 5% or greater canopy cover in the polygon.)
30. Vegetative Use By Animals: 1 2 3 4 31. Herb/Browse Production Class: 1 2  3 4
32. Adjacent Uplands (circle appropriate response): Agriculture Grassland Shrubland Forest Other.
33a. Picture roll # obsenrer whose camera is used picture number(s) 33b. Location within the
polygon-------------------------------------------------------- ----- ---------------------------------------------------------------
33c. Description of view(s)_
34. Vegetation Comments:.
Checked by-----------------------------------------Time_____________Date.
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Appendix 2; Sample site locations
P olygon NW I Class Q uadrangle Map T w p R an ge Section 1/4 Sec 1/4 1/4 Sec
2 PEMA Mortarstone Bluff 27 52 13 NE NE
3 PEMA Mortarstone Bluff 27 52 13 NE SE
4 pæc Mortarstone Bluff 27 52 15 NW SE
5 P ^ A Mortarstone Bluff 27 52 15 NW NE
6 PSSA Mortarstone Bluff 27 52 15 NE NW
7 PFOA Mortarstone Bluff 27 52 15 NE SW
9 PEMA Brockton 28 53 31 NW SE
10 PEMC Brockton 28 53 30 SE SE
11 PSSA Brockton 28 53 31 NE SW
13 PEMC Fort Kipp 28 55 32 NW NE
15 PFOC Calais 28 54 29 NW SW
16 PEMC Calais 28 54 29 NW NW
19 PEMC Brockton 28 52 26 NE NE
21 PEMF Brockton 29 52 23 SE W 1 /2
22 PEMC Brockton 29 52 23 SE SW
23 PEMC Brockton 29 52 36 SW SW
25 PEMC Coyote Coulee 30 53 33 NW SE
27 PEMF Coyote Coulee 29 53 1 SE NE
28 PEMC Coyote Coulee 29 53 1 SE SE
29 PEMA Coyote Coulee 29 53 1 SE SE
32 PEMF Rocky Point 30 54 33 SE NE
33 PEMC Rocky Point 30 54 33 SE NE
34 PSSC Coyote Coulee 29 54 18 NW NW
35 PEMF Coyote Coulee 29 54 7 SW SE
36 PEMC Homestead 32 55 31 SE SE
37 PEMC Homestead 32 55 32 SW NE
38 PEMC Homestead NW 31 54 2 NE NW
39 PEMC Smoke Creek NE 32 53 32 SW NE
40 PEMC Smoke Creek NE 31 53 22 NW NE
42 PEMC Homestead NW 30 54 3 SW NW
43 PEMA Beam School 31 52 34 SE SE
45 PEMC Beam School 31 52 23 SW NW
46 PEMC Beam School 31 52 15 SE SW
47 PEMC Alkali Coulee 32 55 15 NW NW
. 48 PEMA Alkali Coulee 32 55 15 SW NE
49 PEMFd Alkali Coulee 32 55 11 NE SE
50 PEMA Alkali Coulee 32 55 11 NE SW
51 PFOA Alkali Coulee 32 55 11 NE SE
52 PEMA Alkali Coulee 33 54 24 NW SW
56 PEMC Flagstaff Hill 32 54 7 NE NE
57 PEMA Flagstaff Hill 32 54 18 SW NE
58 PEMC Flagstaff Hill 32 54 7 NE NW
59 PEMC Thornwood Ranch 33 53 27 NW SW
60 PEMA Thomwood Ranch 33 53 27 NW SE
62 PEMC Thornwood Ranch 32 53 9 SE NE
64 PEMCx Rocky Point 29 54 5 NW E 1 /2
65 PEMC Flagstaff Hill 32 54 10 NE SW
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Appendix 3. Species list including scientific name, common name, 6-letter code, and wetland 
status^.
Scientific Name Common Name 6-Letter Code Wetl. Status
Trees
Acer negundo box-elder ACENEG FAC
Fraxintis pennsylvanica green ash FRAPEN FAC
Populus deltoides Great Plains cottonwood POPDEL FAG
Salix amygdaloides peach-leaf willow SALAMY FACW
Ulmus americana American elm ULMAME FAG
Shrubs
Amelanchier alnifolia western serviceberry AMEALN FAGU
Artemisia cana silver sagebrush ARTCAN FACU
Cornus stolonifera red-osier dogwood CORSTO FACW
Juniperus communis ccHnmon juniper JUNCOM —
Prunus virginiana common chokecherry PRUVIR FAGU
Rhus aromatica fragrant sumac RHUARO —
Ribes aureum golden current RIBAUR —
Rosa woodsii woods rose ROSWOO FAGU
Salix exigua sandbar willow SALEXI FACW
Salix lutea yellow willow SALLUT FACW
Shepherdia argentea thorny buffaloberry SHEARG —
Symphoricarpos occidentalis western snowberry SYMOCC FAGU
Toxicodendron rydbergii poison ivy TOXRYD FAGU
Graminoids
Agropyron spp. w heatgrass AGROPY —
Agropyron cristatum crested wheatgrass AGRCRI —
Agropyron repens quackgrass AGRREP FAG
Agropyron smithii western wheatgrass AGRSMI FAGU
Bouteloua gracilis blue grama BOUGRA —
Bromus inermis smooth brome BROINE —
Bromus japonicus Japanese brome BROJAP FACU
Bromus tectorum cheatgrass BROTEC —
Calamovilfa longifolia prairie sandgrass GALLON —
Carex spp. sedge CAREXX —
Carex aquatilis water sedge CARAQU OBL
Carex rostrata beaked sedge GARROS OBL
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A ppendix  3. (continued) Species list including 6-letter code, scientific name, and common name.
Scientific Name Common Name 6-Letter Code
Eleocharis paltistris common spikesedge ELEPAL OBL
Elymtts canadensis Canada wildrye ELYCAN FACU
Elyntus spp W ildrye ELYMUS ---
Juncus balticus Baltic rush JUNBAL OBL
Phalaris arundinacea reed canarygrass PHAARU FACW
Graminoids (continued)
Poa pratensis Kentucky bluegrass POAPRA FACU
Scirpus acutus hardstem bullrush SCIACU OBL
Scirpus pungens threesquare bullrush SCIPUN OBL
Stipa comata needle-and-thread STICOM —
Stipa viridula green needlegrass STIVIR —
Forbs
Achillea millefolium common yarrow ACHMIL FACU
Artemisia ludoviciana prairie sagewort ARTLUD FACU
Chenopodium album lambsquarter CHEALB FAC
Cirsium arvense Canada thistle CIRARV FACU
Glycyrrhiza lepidota American licorice GLYLEP FACU
Grindelia squarrosa curlycup gumweed GRISQU —
Kochia scoparia summer cypress KOCSCO FAC
Melilotus alba white sweet-clover MELALB FACU
Melilotus officinalis yellow sweet-clover MELOFF FACU
Solidago spp. goldenrod SOLIDA —
Sonchus asper prickly sowthistle SONASP FACW
^Wetland status refers to the category of frequency at which the species occurs in a wetland, 
according to Reed (1988) in Region 4, which includes the study area. The five categories are: 
OBL Estimated probability that the species occurs in a wetland more than 99 percent of the 
time.
Estimated probability that the species occurs in a wetland from 67 to 99 percent of the 
time.
Estimated probability that the species occurs in a wetland from 34 to 66 percent of the 
time. Equally likely to be in wetlcind or nonwetland.
Estimated probability that the species occurs in a wetland from 1 to 33 percent of the
FACW
FAC
FACU
UPL
time.
Estimated probability that the species occurs in a wetland is less than one percent of 
the time. •
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